
































expanding	 on	 a	 global	 scale,	 working	 together	 with	 the	 International	 Network	 of	 Food	 Safety	 Authorities	 (INFOSAN),	 jointly	 managed	 by	 the	 Food	 and	 Agricultural	 Organization	 and	 the	World	 Health	 Organization	 (European
Commission,	2009).	The	RASFF	has	become	increasingly	efficient	and	effective,	following	the	development	of	internet	based	IT	tools	(such	as	cloud	based	services	and	biga	data	management),	which	have	sped	up	the	exchange	of













01/01/2011–31/12/2015	 under	 the	 product	 categories	 “Bivalve	molluscs	 and	 products	 thereof	 (p.t.)”,	 “Cephalopods	 and	 p.t.”,	 “Crustaceans	 and	 p.t.”	 and	 “Fish	 and	 fish	 products”	 were	 extracted	 from	 the	 RASFF	 portal	 (European
Commission,	2018).	The	search	was	performed	by	selecting	one	or	more	items	of	the	6	main	sections	(Notification,	Type,	Date,	Product,	Hazard,	Keywords)	in	which	the	portal	is	divided.	Data	have	been	subsequently	parsed	into	an




























2011 68,42%	A 9,82%A 10,67%A 11,10%A
2012 69,49%A 10,17%AC 11,3%A 9,04%A
2013 61,1%B 24,17%B 10,41%A 4,32%B
2014 59,67%B 23,23%B 13,20%A 3,90%B
















Type	of	notification Bivalve	Mollusks Cephalopods Crustaceans Fish chi	square p
and	p.t. and	p.t. and	p.t. and	fish	products
Border	rejection 28,54%A 76,60%B 54,40%B 31,81%A 78,2 <0,001
Alert 33,18%A 5,85%B 8,81%B 24,94%C 65,2 <0,001
Info	for	attention 31,09%A 14,89%B 25,47%A 26,41%A 11 0,01
Info	for	follow-up 3,94%A 2,66%A 11,32%B 11,26%B 28,7 <0,001




(second	hazard	category	by	number	of	notifications),	which	 require	 laboratory	analysis	 to	be	 revealed.	However,	 as	 regards	 the	verification	of	documents	accompanying	goods,	 a	 recent	 study	performed	 together	with	 the	BIP	of
Livorno-Pisa,	highlighted	how,	also	in	this	kind	of	control,	laboratory	analyses	are	essential	to	reveal	some	kind	of	shortcomings	(Guardone	et	al.,	2017).	A	focused	analysis	using	molecular	tools	allowed	to	highlight	a	higher	level	of	label















Bivalve	Mollusks Cephalopods Crustaceans Fish
and	p.t. and	p.t. and	p.t. and	fish	products
Italy 17,56%A 6,92%A 6,40%A 69,11%A
Spain 12,81%B 7,44%A 7,23%A 32,44%B
France 24,22%C 0,52%B 2,48%B 17,05%C
Germany 12,60%B 0,62%B 3,82%AB 13,12%C
chi	square 41,4 22,5 44,6 16,1





















Bivalve	Mollusks Cephalopods Crustaceans Fish
and	p.t. and	p.t. and	p.t. and	fish	product
Spain 12,71%A 2,64%A 1,44%A 83,21%A
Vietnam 23,33%B 3,33%A 22,59%B 50,74%B
Morocco 2,13%C 9,93%B 2,84%A 85,11%A
chi	square 35,7 14,8 101 100



















chi	square pBivalve	Mollusks Cephalopods Crustaceans Fish
and	p.t. and	p.t. and	p.t. and	fish	products
A 44,32%A 18,60%B 21,34%B 48,01%A 96,6 <0,001
B 28,77%A 77,52%B 68,77%B 38,03%A 183 <0,001
C 10,90%A 3,10%B 6,32%BC 8,06%AC 18,4 <0,001
D 9,51%A 0,00%B 1,98%B 2,98%B 53 <0,001
Fig.	2	Countries	of	origin	of	seafood	products	reported	by	the	RASFF	portal	between	2011	and	2015	subdivided	per	product	category.
alt-text:	Fig.	2
E 0,46%A 0,78%A 1,58%A 2,79%B 10,6 0,01
F 6,03%A 0,00%B 0,06%B 0,00%B 108 <0,001



























chi	square pBivalve	Mollusks Cehalopods Crustaceans Fish
and	p.t. and	p.t. and	p.t. and	fish	products
Heavy	metals 2,97%A 28,42%B 4,53%A 26,37%B 178 <0,001
Pathogenic	microrganism 65,07%A 7,89%B 10,03%B 11,51%B 705 <0,001
Poor	or	insufficient	controls 5,71%A 34,21%B 25,89%B 13,54%C 114 <0,001
Parasitic	infestation 0,00%A 11,05%B 0,00%A 10,09%B 82,4 <0,001
Biocontaminants 0,00%A 0,00%A 0,00%A 10,2%B 103 <0,001
Residues	of	vet	medical	products 0,23%A 1,58%AB 32,69%C 3,45%B 438 <0,001
Organoleptic	aspects 4,34%A 5,26%A 0,65%B 4.17%A 10,3 0,02
Food	additives	and	flavouring 1,37%A 2,11%A 19,42%B 1,92%A 232 <0,001




































The	 most	 frequent	 category	 of	 hazard	 in	 bivalve	 mollusks	 was	 that	 of	 pathogenic	 microorganisms	 accounting	 for	 65.1%	 of	 the	 notifications,	 followed	 by	 biotoxins	 (14.8%)	 and	 poor	 or	 insufficient	 controls	 (5.7%).	 Among	 the	 pathogenic
microorganisms,	 the	most	 represented	were	 E.	 coli	 (49.1%)	 and	Norovirus	 (34.4%),	 followed	 by	 Salmonella	 spp.	 (14.4%).	 Interestingly,	 while	 E.	 coli	 and	 Salmonella	 spp.	 represent	 food	 safety	 criteria	 (Regulation	 CE	 2073/2005),	 Norovirus	 are	 not









(6%)	 and	Azaspiracid	Shellfish	Poisoning	 (AZP)	 toxins	 (6%).	All	 non-compliant	 products	were	 from	EU	Member	States,	 in	 particular	Spain	 (21.5%),	France	 (16.9%),	 Italy	 (16.9%)	 and	 the	United	Kingdom	 (16.9%)	 that	 are	 among	 the	most	 important
producers	of	bivalve	in	Europe	(Rees,	2010).

































Bivalve	Mollusks Cephalopods Crustaceans Fish
chi	square p
and	p.t. and	p.t. and	p.t. and	fish	products
Not	serious 8,12%A 21,81%B 39,94%C 17,91%B 124,98 <0,001
Serious 66,13%A 17,55%B 21,70%B 38,29%C 209.11 <0,001










In	16.8%	of	 the	 cases	non-compliant	 seafood	were	 returned	 (mainly	 due	 to	 poor	 or	 insufficient	 controls	 49.9%	or	 pathogenic	microorganism	28.8%),	 12.8%	destroyed	 (especially	 because	 of	 heavy	metals	 20%	or	 poor	 or










also	on	those	manufactured	at	the	Community	 level,	especially	 for	chemical	and	microbiological	hazards.	 In	this	 light,	 it	needs	to	be	considered	that	an	 increasing	number	of	products	declared	to	originate	from	a	EU	country	are
produced	with	raw	materials	coming	from	third	countries.
Appendix	A.	Supplementary	data
Supplementary	data	related	to	this	article	can	be	found	at	https://doi.org/10.1016/j.foodcont.2018.06.018.
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Queries	and	Answers
Query:	Please	confirm	that	the	provided	email(s)	aarmani@vet.unipi.it	is/are	the	correct	address	for	official	communication,	else	provide	an	alternate	e-mail	address	to	replace	the	existing	one,	because
private	e-mail	addresses	should	not	be	used	in	articles	as	the	address	for	communication.
Answer:	andrea.armani@unipi.it
Query:	Please	check	whether	the	designated	corresponding	author	is	correct,	and	amend	if	necessary.
Answer:	The	designed	corresponding	author	is	correct
Query:	Please	note	that	author’s	telephone/fax	numbers	are	not	published	in	Journal	articles	due	to	the	fact	that	articles	are	available	online	and	in	print	for	many	years,	whereas	telephone/fax	numbers
are	changeable	and	therefore	not	reliable	in	the	long	term.
Answer:	ok
Query:	The	citations	"Bouzebrak	&	Marvin	2016;	Piglowsky,	2018"	has	been	changed	to	match	the	author	name	in	the	reference	list.	Please	check	here	and	in	subsequent	occurrences,	and	correct	if
necessary.
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Query:	Uncited	reference:	This	section	comprises	reference	that	occur	in	the	reference	list	but	not	in	the	body	of	the	text.	Please	position	each	reference	in	the	text	or,	alternatively,	delete	it.	Any
reference	not	dealt	with	will	be	retained	in	this	section.	Thank	you.
Answer:	The	reference	can	be	deleted
Query:	Please	confirm	that	given	names	and	surnames	have	been	identified	correctly	and	are	presented	in	the	desired	order	and	please	carefully	verify	the	spelling	of	all	authors’	names.
Answer:	Pay	attention:	you	have	highlighted	the	given	name	and	not	the	surname	of	the	authors.	The	surname	of	the	authors	are:	D'Amico,	Nucera,	Guardone,	Mariotti,	Nuvoloni,	Armani.	Please	amend
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Query:	Your	article	is	registered	as	a	regular	item	and	is	being	processed	for	inclusion	in	a	regular	issue	of	the	journal.	If	this	is	NOT	correct	and	your	article	belongs	to	a	Special	Issue/Collection	please
contact	t.sivakumar@elsevier.com	immediately	prior	to	returning	your	corrections.
Answer:	Yes,	the	article	is	registered	as	a	regular	item	and	is	intended	to	be	included	in	a	regular	issue
Highlights
• From	2011	to	2015,	the	16.6%	of	all	RASFF	notifications	involved	seafood.
• Spain	was	the	country	affected	by	the	highest	number	of	faulty	products.
• Notifications	were	mainly	triggered	during	official	controls	at	borders	and	markets.
• The	hazard	category	with	the	highest	number	of	notifications	was	“Heavy	metals”.
• The	withdrawal	of	faulty	seafood	from	the	market	was	the	most	common	action	taken.
